We have studied the effect of inactivated microbial stimuli (Candida albicans macrophages. These data support the notion that hematopoiesis can be modulated in response to microbial stimuli in a pathogen-dependent manner, being determined by the pathogen-associated molecular patterns and the pattern-recognition receptors involved, in order to generate the populations of mature cells required to deal with the pathogen.
INTRODUCTION
Cells of the immune system are prepared for recognizing a variety of pathogen organisms through pattern-recognition receptors (PRRs), which recognize molecular signatures of microbial agents and function as sensors for infection. Toll-like receptors (TLRs) are a family of PRRs that induce the activation of innate immune responses and modulate the subsequent development of adaptive immune responses [1] . Recent studies have indicated that TLRs are not only expressed in mature immune cells, but also in hematopoietic stem and progenitor cells (HSPCs) and their progeny, suggesting a role for them in hematopoiesis during infection [2] .
Our group has focused on the involvement of TLRs in the recognition of Candida albicans, the most frequent cause of opportunistic human fungal infections, and we have described that inactivated yeasts of C. albicans interact in vivo with murine HSPCs causing their differentiation toward the myeloid lineage in a TLR2-dependent manner [3] [4] [5] , and that in vitro this differentiation produced monocyte-derived dendritic cells (moDCs), via TLR2-and Dectin-1-dependent pathways [6] .
Apart from this, little is known about the effect of other species of yeast and bacterial microbes on the in vitro differentiation patterns of hematopoietic progenitor cells (HPCs). For that reason, the objective of the present work has been to study the effect of other microorganisms on in vitro differentiation of murine HPCs. In addition to C. albicans, we have tested other two yeast and one bacteria species: (a) Candida glabrata, the second fungus causing candidiasis worldwide [7] ; (b) Saccharomyces boulardii, a non-pathogenic yeast used as a probiotic agent against acute gastroenteritis and diarrhea [8] which can produce fungaemia in immunodepressed patients [9, 10] , and (c) the Gram-positive bacterial species Staphylococcus aureus, a relevant pathogen causing a plethora of infections in humans, which is recognized by TLR2 [11] .
MATERIALS AND METHODS

Mice
Wild-type C57BL/6 mice (Harlan Ibérica, Barcelona, Spain) were used as lineage negative (Lin -) progenitor cells donors. Females between 8 and 12 weeks old were used, and all assays involving mice were approved by the Institutional Animal Care and Use Committee (A1264596506468, Universitat de València). 
Microbial strains and culture conditions
Preparation of inactivated microbial stimuli
For inactivation, exponentially yeast and bacteria cells were collected by centrifugation, resuspended in 4% paraformaldehyde (20x10 6 cells mL -1 ) and incubated for 1 hour at room temperature. After extensive washing with PBS, cells were resuspended in PBS at the desired concentration. Inactivation was checked by absence of growth following plating on YPD/TSA medium. All procedures were performed under conditions designed to minimize endotoxin contamination as previously described [12] .
In vitro assays
Lin -cells were purified as previously described [4] , and immediately cultured in flat- Flow cytometry analyses were performed on a FACSCanto cytometer (BD Biosciences) and the data were analyzed with FlowJo 7.6.5. software.
Statistical analysis
Data are expressed as mean ± SD. Statistical differences were determined using the Mann-Whitney U test for multiple comparisons. Significance was accepted at *P < 0.05 and **P < 0.01 level.
RESULTS & DISCUSSION
Lin -progenitor cells, purified from C57BL/6 mice bone marrow, were cultured for 7 days in complete Lin -cell culture medium, without stimuli or in the presence of Cell") that display a remarkable microbicidal activity [15] .
In the presence of C. glabrata (Fig. 1A, C with its Dectin-1 receptor [4] . Unlike C. albicans, none of the other yeasts strains induced a massive differentiation to moDCs, suggesting a minor role of Dectin-1 (and therefore of glucan) in the response to C. glabrata and S. boulardii. The fact that pDCs decrease when Lin -cells were incubated in presence of all microbial stimuli tested supports that these cells are not much relevant in the defence against yeast and bacterial infections, which agrees with evidence indicating that pDCs are producers of interferon ! and ", and so they are more specialized in the defence against viral infections.
CONCLUSION
These data support the notion that hematopoiesis can be modulated in response to infection, in a pathogen-dependent manner, being determined by the patoghenassociated molecular patterns and the PRRs involved, in order to generate the populations of mature cells required to deal with the pathogen, and that this response is mediated by a direct interaction between microbial ligands and HSPCs. In this sense, it should be noted that in our study the highest degree of Lin -cell differentiation was reached in response to C. albicans, the most pathogen yeast species, and to S. aureus, and that this response is pathogen-dependent. This response may be mediated by a direct interaction between microbial ligands and HSPCs, which requires colocalization, since HSPCs can be found as resident or migratory populations in both uninfected and infected tissues where microbes could induce them to differentiate by extramedullary hematopoiesis. Although HSPCs in infected tissues are most likely to directly detect microbial components, HSPCs in the vascularised bone marrow may also be exposed to circulating microbial ligands, or even to intact microbial cells following invasion of bone marrow during systemic infection [16] .
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